An alteanative set of beam parametem at the I P is presented for TESLA. Thanks to a larger aspect ratio, it allows a substantial reduction of the beamstrahlung effect. ' Ihe optics of a fiorl focus system based an the standard sextuple comxtion of the chrunatic abemtions is described. The particularity afthis system is, along with the 3 m long last drift space, the large apeatwe of the last quadrupoles, possibly superconducting, which pamits the clearancc of the disrupted beams and beamstrahlung photons. Due to the large bunch separation in TESLA, head-on collisions are therefore possible with this system. Its energy acceptance and misalignment
t h e s e b e a m s~a r e~~e v~w i t h~= l O~a n d~= 5 mm . Thesegarameters are rather conservative as far aa the aspect ratio R = U:/.; = 6.4 is concerne& A much flatter beam at the IPcan be easily produced by the final focus optics. The limit on the large aspect ratio arises from 3 constraints:
1. the "hem-glass" luminosity reduction imposes 6 > U,.
2. the spot sizes at the IPm limited by the emittance growth due to synchrotron radiation in the last quadrupoles C'Oide effect"). For the optics dcscnibed in the next section and the normalized emittances given above, this limit is around 35 nm for the vertical spot size, and 400 nm for the horhntal one. 3. the disruption parameter must be small enough to prevent a kink instability from occurring when the two beams collide with a veatical offset.
The beam spot sizes U: = 1OOOnm and U; = 64nm ,
corresponding to = 24.5mm and p; = 2mm, lead to the same Gaussian luminosity with an aspect ratio R = The beneiicial effect expected on the beamslrahlung r e duction from the large aspect ratio is illustrated in Figure 2 . energy. This is bue &en though the total luminosity is about a factor 2 larger for R = 6.4 due to a larger pinch enhancement factor. The average relative c.m. energy loss, calculated from these luminosity spectra, is equal to 1.0% in the flat beam case and 4.6% in the other case, showing a substantial improvement in the energy resolution of the collisions. This is in agreement with the results, given in n b l e 
II. THE LARGE APERTURE OPTICS
A final focus system (FFS) is essentially a low-beta telescopic system transfering the beam from the end of the collimation section after the linac, to the IP. The strong chromaticity of the last focusing doublet is corrected, in the standard way 3. a final telescope of 8x17 demagnifications. 
B. The energy acceptance
Dividing the total demagnifications between the matching and the final telescopes is done in such a way as to maximize the energy acceptance of the FFS. This acceptance can be estimated by calculating with MAD [7] , the dependence of , B;
and ,Bi on the energy offset 6. The bandwith of the system, defined as the doubling of the beta-functions, is &1.1%. The energy acceptance can also be characterized, as in Figure 4 , by the dependence of the spot sizes and luminosity on the Gaussian energy spread 6 6 of the beams.
C. The aperture of the last doublet
The integrated gradient of the quadrupoles of the last doublet are inversely proportional to their focal length. For a 3 m long last drift, the gradient can be as low as 300 T/m. In our design, the two quads then have a length of 1.2 m and 1.7 m, and are separated by 30 cm. This gradient can be obtained with 1. 4 T pole-tip field permanent magnets of about 1 cm aperture. It also opens the possibility of using superconducting quadrupoles with an aperture of the order of 3.5 cm. For the flat beam parameters, these apertures are very large compared to the 407 pm horizontal and 110 pm vertical 1-u maximum extension of the incoming beams. A 1Oa beam collimation could therefore be contemplated. Moreover, beamstrahlung simulations [3, 8] indicate that the maximum angle of the outgoing disrupted electrons and emitted photons, are about 0.5 mrad and 1.1 mrad. Hence, even with an apertuxe of 1 cm, the central region of the opposing last doublet could clear the disrupted beams and no photon would hit the quadrupole face on the detector side. As a consequence headon collisions, i.e. with zero crossing-angle, seem feasible with this large aperture optics. All these aspects must, however, be carefully studied by tracking simulations.
The issue of the alignment of the last doublet quadrupoles is of course critical, especially in the case of SC quadrupoles envisaged above. Most probably the two opposing doublets will have a common support to ensure the best possible alignment of the 4 quadrupoles relative to each other. Neglecting the weak sensitivity to the absolute displacement of the two doublets (i.e. that of the common support), the luminosity is found to depend only on the relative misalignments of the opposing focusing quadrupoles AZF = (62; -6zF) and A m = (by,' -b y ; ) on the one hand, and of the opposing &focusing quadrupoles AZD = (6z;f-6z;) and A m = (6y; -6yi) on the other. For small displacements the luminosity loss is given by 1.4
I
Finally, let us point out that one might obtain better tolerances by trying different optimizations of the FFS and compromising on the momentum bandwidth.
